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Abstract 
Background: Social networks play positive and negative roles in the lives of homeless people influencing their alco-
hol and/or other drug (AOD) and HIV risk behaviors.
Methods: We developed a four-session computer-assisted social network motivational interviewing intervention 
for homeless adults transitioning into housing. We examined the acceptability of the intervention among staff and 
residents at an organization that provides permanent supportive housing through iterative rounds of beta testing. 
Staff were 3 men and 3 women who were residential support staff (i.e., case managers and administrators). Residents 
were 8 men (7 African American, 1 Hispanic) and 3 women (2 African American, 1 Hispanic) who had histories of AOD 
and HIV risk behaviors. We conducted a focus group with staff who gave input on how to improve the delivery of the 
intervention to enhance understanding and receptivity among new residents. We conducted semi-structured qualita-
tive interviews and collected self-report satisfaction data from residents.
Results: Three themes emerged over the course of the resident interviews. Residents reported that the interven-
tion was helpful in discussing their social network, that seeing the visualizations was more impactful than just talking 
about their network, and that the intervention prompted thoughts about changing their AOD use and HIV risk 
networks.
Conclusions: This study is the first of its kind that has developed, with input from Housing First staff and residents, a 
motivational interviewing intervention that targets both the structure and composition of one’s social network. These 
results suggest that providing visual network feedback with a guided motivational interviewing discussion is a prom-
ising approach to supporting network change.
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Background
Substance use disorders and HIV infection are inter-
related public health problems facing the homeless. An 
estimated 30–50 % of homeless adults experience alcohol 
and/or drug (AOD) use disorders [1, 2], and homeless 
persons have been found to have rates of HIV infection 
3–9 times greater than those with stable housing [3]. 
While AOD use is a leading cause of homelessness, AOD 
use is exacerbated by the stress of being homeless and 
exposure to other people who use AODs [2, 4, 5].
Social networks play positive and negative roles in the 
lives of homeless people [6–8]. Social networks—natu-
rally occurring groups of people—can influence an indi-
vidual’s health and behaviors through social comparison, 
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social sanctions and rewards, flows of information, sup-
port and resources, stress reduction, and socialization 
[9–12]. In the context of AOD and HIV risk behaviors, 
social networks can increase AOD use and HIV risk 
among those who are homeless, but also facilitate entry 
into AOD recovery programs and other healthy lifestyle 
changes [2, 4, 5, 13–16]. Continuous, recent homeless-
ness is associated with the amount of AOD and HIV 
risk behaviors in social networks while total time spent 
homeless over a lifetime is associated with less dense and 
more disconnected networks (e.g., more isolated network 
members) [17]. Another study found that homeless indi-
viduals with co-occurring mental illness and substance 
use disorders experienced shrinking social networks, 
which reduced interactions with people who influenced 
them to use AOD, but also increased their social isola-
tion and reduced their access to positive social resources, 
such as social support [14]. Thus, developing interven-
tions that focus on social networks may assist individuals 
in supporting healthy behaviors.
Many social network interventions that target health 
improvement and behavior change utilize network analy-
sis to identify techniques for spreading an intervention’s 
impact throughout a group [18, 19]. Common techniques 
include identifying key individuals or sets of individu-
als (e.g., those most central to the network, those most 
popular) to spread the intervention or modifying links 
among members of a group to make the intervention 
spread much more efficiently [19]. Other social net-
work intervention approaches that target AOD behav-
ior change primarily promote modifications to network 
composition (i.e., the quality and type of individuals in 
a network; removing substance users from the network) 
[20–28]. These interventions do not address the structure 
of social networks (i.e., relationship between network 
members; “Do people in your network interact with each 
other? How often have these two people interacted?”).
Addressing changes in network structure may be 
particularly important to homeless individuals transi-
tioning into housing. Removing someone who drinks 
from a network is much easier if the person is discon-
nected from the rest of the network compared to some-
one who is highly interconnected. How these people 
are connected to each other (e.g., Are their new neigh-
bors connected to their high-risk street contacts?) may 
impact how well they are able to negotiate this change. 
An intervention that focuses on both network composi-
tion (e.g., people they interact with that use AODs) and 
structure (e.g., people in one’s network who could meet 
one another to form a new support group) may help indi-
viduals make informed choices about their social inter-
actions. To our knowledge, there are no interventions 
that take into account both compositional and structural 
characteristics of social networks targeting homeless 
individuals transitioning to housing.
The style in which network information is conveyed 
may be as important as the content itself. Motivational 
interviewing (MI) is a conversational style that is often 
used by facilitators conducting interventions that target 
AOD and risk behaviors. A facilitator that uses MI is col-
laborative and nonjudgmental, and focuses on strength-
ening the client’s own motivation and commitment to 
change [29]. The four processes of MI emphasize client 
engagement (establishing a helpful relationship, under-
standing barriers and reasons to change), focusing (iden-
tifying change area, and setting an agenda), evocation 
(eliciting the client’s motivation to change and building 
their self-efficacy), and planning (developing a commit-
ment to change and formulating an action plan). We 
are aware of one recently developed MI intervention 
enhanced with a social network component that found 
that female adolescents who received the intervention 
had fewer AOD and HIV risk behaviors compared to 
those who did not receive the intervention at 1  month 
follow-up [27]. In this intervention, about 5  min were 
spent describing each of the network members the teens 
named and their association with substance use risk and 
support/encouragement. To our knowledge, visualiza-
tions were not presented, the intervention was devel-
oped for and tested with a limited sample of participants 
(i.e., female adolescents), and did not address network 
structure.
The current intervention extends this previous work 
by developing a computer-assisted social network inter-
vention for homeless adults transitioning into housing. 
The intervention is computer or tablet-assisted so that 
a facilitator can collect personal network information 
from the participant, show visualizations of their social 
network immediately afterwards, and discuss potential 
areas of change using MI. The current paper describes 
the acceptability (likes/dislikes, ease of use, and helpful-
ness) of the intervention among residential support staff 




This study was conducted in collaboration with Skid 
Row Housing Trust (SRHT), one of the largest Hous-
ing First providers in Los Angeles County. SRHT man-
ages 22 buildings with over 1700 individual units, many 
of which provide housing plus support to residents (i.e., 
permanent supportive housing). Housing First programs 
provide housing without requiring AOD abstinence for 
new residents [30–32]. Studies have demonstrated that 
HF residents have similar [33] or improved [32, 34] AOD 
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outcomes after 1–2  years compared to residents who 
receive AOD treatment first, and reduced health service 
expenses compared to those on waiting lists [35]. The 
current Housing First program provides permanent sup-
portive housing (PSH), which are housing units that are 
supported by the U.S. Department of Housing and Urban 
Development (HUD). To be eligible for a PSH unit, an 
individual must meet the definition of chronic homeless-
ness (i.e., an individual with a disabling condition who 
has been continuously homeless for a year or more, or 




We conducted a 4-step iterative process to develop and 
evaluate the acceptability of the intervention. First, we 
conducted a focus group with staff (n = 6) to show them 
a draft of our intervention and discuss how residents 
might respond. Second, we role-played a first session 
with long-term residents (n = 6) who had resided in PSH 
for more than 1 year, and then conducted a focus group 
with these long-term residents to ascertain their accept-
ability of the session. Third, long-term residents and case 
managers nominated new residents (n = 5) with current 
AOD concerns, and we conducted a first session with 
each of them who provided us feedback on the accept-
ability of the intervention. Finally, a subset of these new 
residents (n = 3) then returned for a second session and 
provided feedback again. We revised the intervention 
iteratively between each step and obtained feedback on 
successive versions of the intervention.
Staff focus group
First, we recruited six residential support staff who were 
case managers, program managers, and administra-
tors at SRHT. These staff members were nominated by 
the organization’s Resident Services Director for their 
diverse experience in assisting individuals entering per-
manent supportive housing. Participants were 3 men 
(2 Caucasian, 1 Hispanic) and 3 women (1 Caucasian, 1 
African American, 1 Hispanic). Prior to beta-testing the 
intervention with residents, we developed a draft of the 
intervention to obtain staff feedback. The goals of the 
focus group were to discuss the logistics of the inter-
vention process and obtain feedback about how they 
thought residents would respond to the intervention. 
We described the structure and content of the interven-
tion including how the intervention visualizations would 
look, the intervention schedule, and how we would use 
tablets to deliver the intervention. We then role-played 
a mock intervention session, reviewed each of the inter-
vention visualizations for feedback, and explored if the 
wording or visualizations were difficult to understand or 
may present problems if used in an intervention session 
with a resident. We requested their feedback on the lan-
guage, structure, and presentation. Staff spoke from their 
professional capacity and verbally consented to the group 
discussion, which was audio taped and later transcribed.
Resident data collection
After the staff focus group session, we then conducted 3 
rounds of beta testing (1 round with long-term residents 
and 2 rounds with new residents). First, we conducted 
individual interviews and then a focus group with long-
term residents (n  =  6) who had resided in SRHT for 
more than 1 year and residents with less PSH experience. 
These long-term residents were also peer advocates (i.e., 
employed by the housing provider to provide support to 
other residents) and had close contact with many new 
SRHT residents, and had past experience transitioning 
to PSH from homelessness. These residents completed 
a consent-to-contact form that allowed research staff 
to contact them by phone to schedule an in-person ses-
sion. Long-term residents included 5 African American 
men and 1 Hispanic woman. All six long-term residents 
agreed to participate. At their session, each resident was 
asked to do three things. First,  each resident partici-
pated in a role-play with one of the research staff mem-
bers. Then, each resident was  asked to role-play a new 
resident with risky AOD use and/or sexual risk behaviors 
while the research staff member facilitated one interven-
tion session. After the session, the resident was asked to 
provide feedback about their experience. Finally, we con-
ducted a focus group with all the long-term residents to 
gather collective feedback including the strengths and 
weaknesses of the intervention, and their perception of 
the acceptability and feasibility of the intervention for use 
with new residents. Participants were paid $25 for their 
participation.
We then revised the intervention by incorporating 
feedback from the long-term residents and conducted 
two rounds of individual interviews with new residents 
(n = 5) who had recently entered housing (< 6 months). 
These residents were nominated by long-term residents 
and case managers because of their previous or cur-
rent AOD and/or HIV risk behaviors. All new residents 
that were nominated expressed interest by completing a 
consent-to-contact form. Participants included 3 men (2 
African American, 1 Hispanic) and 2 women (2 African 
American). In the first round of beta-testing, we con-
ducted the first intervention session with 5 participants, 
interviewed each participant after the session, and then 
asked them to complete a satisfaction survey. These ses-
sions lasted between 45 and 60 min. After receiving this 
round of feedback, we revised the intervention, and then 
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conducted a second intervention session with 3 of the 
5 participants (we were unable to schedule the remain-
ing 2 within our timeframe). Afterwards, we also con-
ducted a debriefing interview with each participant and 
asked them to complete the satisfaction survey. A total of 
3 facilitators led the Motivational Network Intervention 
(MNI) sessions with these residents, and the debriefing 
interviews were led by a different person by phone or in-
person. The main purpose of this last round of beta-test-
ing was to test the technology linking the sessions (e.g., if 
goals generated from the first session displayed correctly 
in the second session). All interviews were audio taped 
and followed a written protocol of open-ended questions. 
Participants were paid $25 per session, for a total of up 
to $50 for two sessions. All procedures were approved by 
the researchers’ Institutional Review Board.
Intervention conceptual framework
The proposed Motivational Network Intervention (MNI) 
is grounded in social network theories (complex systems 
and social capital theories) and theories central to the 
MI approach [36]. The MNI targets social network struc-
ture and composition and how these are related to high-
risk behaviors, such as AOD use and HIV risk behavior. 
Complex systems and social capital theories as applied to 
social networks assume that a set of social relationships 
between individuals in a group has emergent proper-
ties that would not be apparent in an examination of the 
individual parts of a larger social system [37–39] and that 
this system can produce positive or negative impacts on 
behavior [40]. These theories also suggest that changes 
made in one area of the system may have effects that flow 
throughout the rest of the system and that approaches 
to change should consider the potential impact on the 
whole system [39]. The theory of self-determination 
emphasizes individual autonomy and innate capacity for 
growth and change [41, 42]. Self-efficacy theory indi-
cates that people with more confidence in their ability 
to change their behavior are more likely to change [43]. 
These theories are consistent with the style of MI that 
focuses on emphasizing an individual’s autonomy and 
building intrinsic motivation [29]. Together, these theo-
ries suggest that an intervention that presents residents 
with personalized network information using a MI style 
may empower them to change their social environment 
leading to changes in their behaviors.
Intervention
Ultimately, we developed a computer-assisted interven-
tion and a facilitator’s guidebook that assists facilitators 
in delivering the intervention content in concert with 
the computer or tablet-assisted material. Consistent 
with the MI approach, the intervention was designed to 
accommodate individuals at varying levels of readiness 
to change including those who were not ready to change 
their risk behaviors and those who were ready. The MNI 
consists of 4 total sessions where each session is spaced 
about 2 weeks apart. We decided to develop a 4-session 
intervention to allow residents enough time to engage 
in network change strategies and for residents to see 
changes in their social networks between sessions. After 
developing the intervention, we beta-tested only the 
first two sessions with participants because the content 
of all the sessions was nearly identical and we primar-
ily wanted to evaluate the content and see how repeated 
sessions (e.g., discussing the visualizations in sessions 
1 and 2) affected the participant. The technology suc-
cessfully worked during our last round of beta-testing 
and we did not receive any new suggestions for chang-
ing the intervention content, so we decided to stop our 
beta-testing. We also  reasoned that following a client 
across the 4 sessions was more appropriate for our pilot 
study where we intend on evaluating the efficacy of the 
intervention.
Each MNI session lasted approximately 30  min and 
consisted of two parts: (1) A network interview with 
closed-ended network questions that covered the time 
period since their last interview (e.g., about 2 weeks) and, 
(2) a discussion of network visualizations facilitated by 
using MI. Structured network interview questions were 
open-ended to generate names of people in their network 
(e.g., “List 10 people you have interacted with in the past 
2  weeks”), network composition (e.g., “How likely will 
(Alter 1) use alcohol or drugs in the next 2 weeks?” “Did 
you ever drink more alcohol than you wanted with (Alter 
1)?”), and network structure questions (e.g., “Does (Alter 
1) know (Alter 2)?”). Answers to these questions pro-
vided raw data to generate network visualizations. One 
advantage to the electronic interface was that questions 
could be skipped for any alters who were mentioned in 
previous interviews to avoid re-asking for information 
that does not change between interviews. For all alters 
named, facilitators asked participants a series of ques-
tions rating their recent relationship with the alter. For 
example, questions included how often they interacted, 
AOD use with the alter, sexual relations with the alter, 
and their supportive or negative interactions with the 
alters.
Once all network questions were asked and answered, 
facilitators led a discussion with the participant about the 
participant’s social network in a MI style. They showed 
the participant a series of 4 network visualizations cus-
tomized for the participant. The content of these visu-
alizations were identical across the 4 sessions, but the 
“look” of the visualizations could change at each ses-
sion depending on how much the participant’s network 
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changed. Figure 1 depicts examples of the 4 visualizations 
for a hypothetical intervention participant. Network con-
tacts are represented by circles (nodes) and lines between 
nodes represent network contacts who interacted with 
each other in the past 2 weeks. The network display uses 
a “spring embedding” visualization algorithm [44], which 
renders the array of connections among the nodes in 
two dimensional space, placing people who know each 
other and have similar ties to other network members 
close together, and people who do not further apart. The 
distribution of these nodes and lines highlights struc-
tural features of the network such as isolates (completely 
Fig. 1 Example figures from hypothetical MNI session. Network contacts are represented by circles (graph “nodes”) and lines between nodes 
represent network contacts who interacted with each other in the past 2 weeks. The layout of the nodes, generated with the Fruchterman–Rein-
gold force-directed placement algorithm highlights structural characteristics of the network, such as isolates (completely disconnected nodes) and 
components (a set of nodes tied together but disconnected from other nodes). The structural layout is consistent across the 4 diagrams. The figure 
in the upper left (a) uses node color and size, and line thickness to highlight other characteristics of the network structure, including the centrality 
of network actors (depicted by larger and darker nodes) and stronger relationship ties between actors (highlighted with thicker lines). The other 
figures use node size and color to highlight network composition. The figure in the upper right (b) highlights the likelihood of AOD use by network 
members with size (larger = likely, smaller = unlikely) and increased resident use when with network member by color (red drink or use more 
drugs with, and blue typical use). The figure in the lower left (c) highlights perceived risky sex by network members with node size (larger = likely, 
smaller = unlikely) and unprotected sex with network members with color (red had unprotected sex with, and blue did not have unprotected sex 
with). The figure in the lower right hand (d) depicts supportive network members with size and color (large and green supportive, small and blue not 
supportive)
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disconnected nodes) and components (a set of nodes tied 
together but disconnected from other nodes).
The diagram labeled (a) indicates the names of people 
that the participant reports interacting with in the past 
2  weeks and highlights structural features of the social 
network by node size, color, and line thickness. The larger 
nodes signify the people that the participant reports 
know a lot of other people in the network (i.e. “degree 
centrality” [45, 46]), while the thicker lines between 
nodes denote the people that the participant reports have 
interacted frequently with each other. The 3 remaining 
visualizations in Fig. 1 represent the same network while 
highlighting different compositional characteristics using 
different node colors and sizes. The diagram labeled (b) 
highlights AOD use in the network with larger nodes 
highlighting people who are likely to use AOD in the next 
2  weeks, and red nodes showing people the participant 
reports using AOD with in the past 2 weeks. The diagram 
labeled (c) uses node size to highlight the people who the 
participant reports are likely to have unprotected sex in 
the next 2 weeks (bigger nodes) and node color to denote 
who the participant reports having unprotected sex with 
(red nodes). The final visualization labeled (d) depicts 
network contacts whom the respondent rated as sup-
portive with larger, green nodes (vs. smaller, blue nodes).
As each network diagram is displayed and discussed, 
the intervention facilitators explored the pros and cons 
of participants’ current social network composition and 
structure, and discussed their readiness, willingness and 
confidence to change risky aspects about their networks 
(e.g., “Tell me which of these people affect your drinking 
the most. What do you think about them?”). Facilitators 
also looked for opportunities to encourage discussion of 
strategies for positive behavior change. For example, if 
the participant has few supportive people in their net-
work, the intervention facilitator can ask the participant, 
“Is there someone you haven’t named who you would like 
to interact with more? What are some steps you can take 
to interact with that person in the next 2 weeks?” In addi-
tion, facilitators asked participants to rate how willing 
they were to change their AOD use and sexual behaviors 
(on a scale from 1 to 10 where “1” is not willing and “10” 
is very willing) when they discussed these respective net-
work visualizations. The electronic tool included a large 
text box on each visualization screen and a node-level 
note annotation interface for recording statements from 
participants about making positive behavioral changes 
during the discussions. After discussion of the 4 visuali-
zations, participants were asked to list some goals related 
to their AOD use or sexual behaviors that they would try 
to achieve over the next 2 weeks before their next session. 
As stated earlier, the four sessions were nearly identical 
with two exceptions. First, session 1 did not include a 
review of the previous session’s graph. Second, session 4 
included additional questions regarding future goals with 
their AOD and sexual risk behaviors, and how to prevent 
relapse if they have changed.
Measures
Interview protocol
To assess acceptability of the intervention among staff 
and residents, we asked about two main categories: 
Likes/dislikes and helpfulness in changing AOD and 
HIV risk behaviors to the target population of new PSH 
residents. To assess likes and dislikes, we asked partici-
pants about their general thoughts about the session (e.g., 
“What did you like/dislike? What did you think of the 
visualizations?”), how easy or difficult they perceived the 
questions to answer (e.g., “What was it like talking about 
the 10 or 15 people in your life right now and how it’s 
been going?”). To assess helpfulness, we asked how the 
intervention might impact residents with AOD and HIV 
risk behaviors (e.g., “How do you think new residents will 
react to getting this information? How does this informa-
tion affect your social network?”). Staff were also asked 
about the logistics of delivering the intervention (timing, 
frequency, and mode).
Satisfaction survey
After each interview, new resident participants (n =  5) 
completed a 20-item self-report satisfaction survey that 
asked about four areas. These included 6 questions about 
their overall impressions (e.g., “The different activities we 
did in the session were helpful.”), 4 questions about the 
social network visualizations (e.g., “How helpful was the 
network picture highlighting alcohol and drug use?”), 4 
questions about how the intervention might affect new 
residents (e.g., “I feel that the things I did in the session 
will help new residents to make the changes that they 
want.”), and 6 questions about the facilitator (e.g., “The 
facilitator valued my opinion.”). Participants were asked 
to rate each item on a 5-point Likert scale, with a higher 
score representing higher acceptability and satisfaction. 
Similar satisfaction questions have been used in prior 
research [47–49]. The 3 resident participants who com-
pleted a second intervention session were also asked to 
complete another round of the satisfaction survey.
Analyses
Qualitative analyses
The qualitative procedures and analyses for the staff focus 
group and resident interview were adapted from previous 
studies with this population and type of intervention [5, 
48–56]. First, all audiotaped interviews were transcribed. 
Second, the written transcripts from the interviews were 
imported into the qualitative analysis software Dedoose 
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[57] for analytic purposes. Third, 3 researchers (KCO, 
DPK, and EM) independently reviewed the transcripts 
in Dedoose to identify, characterize, and categorize the 
key themes. The purpose of this review was to identify, 
label, and group together key points that spoke to what 
participants liked or disliked about the intervention and 
whether they found the intervention helpful in thinking 
about reducing AOD and HIV risk behaviors. Following 
grounded theory analyses [58], key points with similar 
concepts were grouped together into a category if said 
several times by different participants over time (e.g., 
comments that the visualizations were insightful). The 3 
coders then tagged quotes illustrating each theme. Clas-
sic content analysis was used to identify quotes that fit 
each of the themes (e.g., visualizations were impactful) 
[59, 60]. After initial coding, team members reviewed the 
entire list of tagged quote excerpts, identified and dis-
cussed disagreements with initial coding, and then came 
to a consensus on a final set of themes. A final summary 
description of each theme was written into a codebook.
Quantitative analyses
We conducted descriptive analyses of the satisfaction 
data examining how participants rated the quality and 
their satisfaction with the session, social network visu-
alizations, and facilitator. We also conducted descriptive 
analyses examining how participants thought the MNI 
would impact new residents.
Results
Staff focus group
Our staff focus group yielded three main findings regard-
ing the language, structure, and presentation of the 
intervention. First, staff recommended we change cer-
tain wording (e.g., say “unprotected sex” instead of “risky 
sex”; query about oral sex in additional to vaginal and 
anal sex) to enhance resident understanding and engage-
ment. Second, staff had mixed reactions about when 
we should start the intervention. Some recommended 
starting the first session 4 weeks or more after residents 
enter housing instead of within 2  weeks because they 
were worried that residents would not be honest about 
their risk behaviors, while other staff thought it may be 
easier to recruit clients to the study early on when they 
were motivated to enter housing. They recommended we 
clearly outline our rules about confidentiality to encour-
age honest reporting. Finally, staff had several positive 
comments about the visualizations stating they liked the 
colors of the nodes and the sizes of the circles to distin-
guish different people in their network. They stated that 
the visualizations may lower any defensiveness naturally 
engendered when discussing their substance use and 
sexual risk behaviors. They also recommended that we 
use computers versus tablets to deliver the intervention 
because the visualizations may be easier to see on a larger 
monitor. They recommended bigger fonts and surface 
area to see the intervention visualizations and the need 
to have a backup if internet connectivity was not avail-
able. Finally, staff recommended that we beta-test our 
intervention with long-term residents who were also peer 
advocates in addition to new residents because of their 
relevant experiences.
Residents
We group the themes from both the long-term residents 
and new residents together because their feedback was 
similar. The three themes that emerged were that the 
intervention was helpful in discussing their social net-
work, that seeing the visualizations was more impactful 
than just talking about their network, and that the inter-
vention prompted thoughts about changing their AOD 
use and HIV risk networks. Each theme is described 
below. Table  1 elaborates on each theme by providing 
additional participant quotes.
The first theme that participants frequently mentioned 
was how helpful the intervention was in discussing and 
examining the people currently in their lives. For exam-
ple, one respondent said, “It made me think about who is 
in my life…who I interact with” and “It kind of shows you 
who you need to be with and who you don’t need to be 
with.” Some commented on how this insight helped them 
understand their own behaviors. For example, “I also see 
what I gravitate to more…which is good, because I can 
see what I’m doing.”
There were some negative comments in the early stages 
of the beta testing regarding the number of alters and 
type of alters that participants were being asked to name. 
As a result, we changed the instructions to add flexibil-
ity to the number of alters that participants are asked to 
name, as the participants indicated it may be challenging 
for some residents to generate 20 people that they had 
interacted with in the past 2 weeks and others suggested 
that 10 names might be too few to identify important 
relationships. Also, participants expressed concern that 
the instructions were too ambiguous and that they may 
name children that would not be relevant to their AOD 
and HIV risk behavior. For example, one participant said, 
“because if I had named ten other different people, you 
would have got a totally different read, a totally differ-
ent understanding. So I guess that’s why I was kind of 
confused because I didn’t know what direction you was 
going, what basically you were trying to find out, what 
were you trying to find out about?” Therefore, we modi-
fied the instructions so that participants were prompted 
to mention at least 10 adults (up to 15) that they had 
interacted with in the past 2 weeks.
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Second, when asked about their feedback about the 
visualizations, the majority of participants felt that see-
ing their networks was much different and more benefi-
cial than merely talking about the people in their life. For 
example, one participant stated, “it’s easy to talk about, 
but when I see who I should be with, who I shouldn’t be 
with, it’s a different issue, so it makes more sense”, and 
another participant stated that they realized after seeing 
the visualization that “this [social network] circle is not 
going to work for me. You know, hearing about it is one 
thing, but seeing it is another.” Some participants also 
commented that the visualizations were easy to under-
stand. One participant stated, “it’s a concrete way to see 
the big green circles are good, the big red ones are bad” 
and another participant stated, “The big circle I know for 
a fact there’s unprotected sex there”. Overall, the partici-
pants appeared to understand the purpose of using the 
visualizations to talk about social network change.
Finally, some residents who completed two sessions 
discussed how the session information helped them 
explore changes to their networks and/or their AOD or 
sexual risk behaviors. For example, one participant stated: 
“it showed me which ones I should be with, in case I need 
to, you know, if I’m trying to stop smoking, stop drinking, 
stop drugs, it kind of shows you who you need to be with 
and who you don’t need to be with". Another participant 
stated, “I see sobriety in the smallest circles, I see social 
[drinkers] in the medium circles…and then I see loss of 
control in the larger circles, and that’s why the [larger 
circles are] falling away from my network.” While we can-
not conclude whether these changes were a result of the 
intervention itself, participants who reported change to 
their AOD and HIV risk behaviors consistently noted 
changes to their social networks. One participant talked 
about his network composition and how he “cut a lot 
of people out” and added “replacements” for the AOD-
using individuals so that he could build a stronger sup-
port system. Another participant used the visualizations 
of her network structure to build her self-efficacy when 
stating, “…and by looking at having unprotected sex, how 
if a couple more lines would have been more connected, 
I would have been a little more scared, because I don’t 
know who’s sleeping with who. So two more lines and I’d 
have to run to the clinic.”
Satisfaction survey
Participants rated the sessions very highly as ratings 
were between a 4 (agree) and 5 (strongly agree; 1-5 Lik-
ert scale) in all 4 domains. Participants were highly satis-
fied with the overall session. On average, they agreed or 
strongly agreed that they had left the session with a spe-
cific goal in mind about changing their AOD use habits, 
as well as their social networks, and had found the ses-
sion activities helpful. Participants also highly rated the 
social network visualizations, reporting they agreed or 
strongly agreed that the pictures showing their interac-
tion, social support, alcohol and drug use, and sex and 
condom use were helpful. They also agreed or strongly 
Table 1 Themes from resident interviews
Theme Participant quotes
Intervention was helpful 
in examining their social 
network
I thought it was awesome
It was helpful to me also to stay motivated and stay positive
It showed me the connection that one must have in order to stay focused. You can be connected to an awesome 
network, people that’s moving forward…and also you can be connected to a network that’s dying. So it is a network 
whether it’s good or bad…it’s just which one you choose to be connected to
It helps you see who really around you is helping you, who is your support system, and how do you feel about your 
support system, and whether or not you’re going to change your daily behavior and/or interactions
Seeing the visualizations is 
more impactful than just 
talking about their network
Well, actually I see my support system. Visually I can see it. It’s different between thinking it and all that, but seeing it 
lets me know that this is correct
It makes you see the pattern of your own life, and you visualize it, you know what I mean, it’s not just in your mind
With a case manager you set goals, but this is better. It shows... your activities. You know, I can see who’s bad for me 
and who’s not bad for me
Seeing it is different than just somebody telling you or talking about it. Seeing it makes it easier to understand
Intervention prompted 
thoughts about changing 
their AOD use and HIV risk 
networks
I need to not be up in their face, I need them not to be up in mine, because if I could stop smoking cocaine, I know I 
could slow down on my drinking. But it’s the environment that I be around, the environment that I be around, the 
people that be in my circle, and I be in their circle, I need to change that
So as far as not drinking, I haven’t been going to see my friends who drink. And I’ve been meeting new friends, and 
hoping, you know, like non-drinking, and if I go for information, I call individuals that are in AA. I’m getting closer to 
that also
If I surround myself with people that have my old mentality, it’s just going to keep me trapped in my same situation 
bringing me no type of change. So if I expand my surroundings, expand the people that I deal with, and cut out 
people that I know that I shouldn’t be dealing with, or that aren’t really beneficial to me
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agreed that the facilitators were well trained, valued and 
respected the respondent’s opinions, and were helpful 
throughout the session. Finally, participants also thought 
the session would positively impact new residents.
Discussion
Delivering a motivational social network intervention 
for individuals transitioning into Housing First programs 
was found to be both acceptable to staff and residents 
of these programs. An intervention that focuses on an 
individual’s social network appears especially important 
during this period, and for this population given findings 
that suggest that homeless individuals may have relatively 
small social networks with limited social support [14], 
and recent data that suggests risk behaviors such as AOD 
use and unprotected sex, may increase as one transitions 
from homelessness to supportive housing [16].
Findings from this study suggest that providing net-
work visualizations based on a social network interview 
coupled with a guided discussion using a MI approach 
is perceived as both helpful and understandable. More 
specifically, staff gave input on how to improve the 
delivery of the intervention to enhance understanding 
and receptivity among new residents. Staff thought that 
the intervention would provide support to residents in 
making positive behavioral changes while transitioning 
from homelessness to supportive housing. In addition, 
resident participants overwhelmingly agreed that they 
thought being able to view their social network helped 
them better understand their personal relationships and 
its impact on their own behavior. Moreover, resident par-
ticipants who engaged in more than one beta testing ses-
sion reported that they had made behavioral changes as 
a result of the previous social network discussion. These 
results suggest that providing network visualizations with 
a guided MI discussion is a promising approach to sup-
porting behavioral change.
Although the intervention tested in this study was spe-
cifically designed for homeless individuals transition-
ing into Housing First programs, we believe that a social 
network intervention that uses a MI approach could be 
helpful to other populations that need support for mak-
ing a behavioral change. Presenting information about 
the structure and composition of one’s network prompts 
individuals to consider how people in their lives and the 
relationships among those people are relevant to their 
future behavior. MI, a therapeutic style that is especially 
helpful for resolving ambivalence about one’s behavior, 
has demonstrated effectiveness in reducing problem-
atic behaviors, such as heavy drinking [61, 62]. Pairing 
a social network intervention with MI is a novel way 
in which to address how personal relationships may 
enhance or detract one from making healthy decisions. 
The intervention materials and techniques developed 
in this study are not specific to the homeless or Hous-
ing First programs and may be appropriate for testing in 
other settings.
The results presented herein represent the first phase 
of a clinical trial planning grant. More specifically, the 
findings are from iterative beta testing of the computer-
assisted intervention with participants that are similar 
to the target population (i.e., individuals that are for-
merly homeless individuals as they transition to perma-
nent supportive housing). Conducting beta testing as 
part of the initial intervention development is consist-
ent with expert guidance on behavioral therapy research 
[63]. Next steps in the research of this intervention fol-
low these guidelines, that is, a small pilot study where 
recruitment of a sample of homeless individuals that are 
transitioning to permanent supportive housing will be 
randomly assigned to receive the intervention or usual 
case management to explore the potential efficacy of the 
intervention. This pilot study [64] will be used to plan for 
a larger clinical trial if preliminary evidence of the inter-
vention’s efficacy is established.
Limitations
Our study has several limitations. The results presented 
herein are from a small purposive sample of Housing 
First staff and residents. The sample size is appropriate 
for beta testing where the goal is to collect in-depth feed-
back from potential users about the format of the inter-
vention and their understanding of it. However, the study 
design does not allow us to make any inferential claims 
regarding the effectiveness of the intervention. Our find-
ings were highly consistent across participants and there-
fore we saw little value in increasing the sample size. Also 
of note, some of the data were from a small sample of for-
merly homeless individuals living in project-based hous-
ing in a metropolitan area. It is possible that staff from 
different supportive housing programs and formerly 
homeless individuals living in other parts of the country 
(e.g., rural settings) or housing conditions (i.e., scattered 
sites) would have perceived the intervention differently. 
We acknowledge that the resident participants were 
living in project-based housing near large homeless 
encampments (i.e., Skid Row) which may make the tran-
sition to housing especially challenging and hence the 
need for an intervention that focuses on one’s social net-
work more relevant. The beta testing met our goals of 
refining the intervention in preparation for a pilot study.
Conclusions
In sum, this study is the first of its kind that has devel-
oped, with input from Housing First staff and residents, a 
motivational interviewing  intervention that targets both 
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the structure and composition of one’s social network. 
The purpose of the intervention is to reduce AOD and 
HIV risk behaviors among those transitioning to perma-
nent supportive housing. Previous research suggests that 
this transition may serve as a critical time to intervene to 
prevent future risk. Our results show that the interven-
tion was perceived as acceptable by staff and residents. 
More research is needed with a larger sample and longer 
time frame to explore the potential effectiveness of the 
intervention in reducing AOD and HIV risk behaviors.
Authors’ contributions
DPK is the PI and has overall responsibility for the intervention program-
ming in EgoWeb, data collection, analyses, and reporting. KCO has overall 
responsibility of the intervention development and facilitation. DPK and EM 
conducted literature searches and provided summaries of previous research 
studies. All authors contributed to the intervention adaptation and data col-
lection. All authors were involved in developing and editing of the manuscript 
and have given final approval of the version to be published. All authors read 
and approved the final manuscript.
Acknowledgements
This work is supported by the National Institute on Drug Abuse (NIDA) Grant 
R34 DA034855 (PI: David P. Kennedy). The content is solely the responsibility 
of the authors and does not necessarily represent the official views of NIDA 
or the National Institutes of Health. The authors would like to thank all of the 
participating staff and residents at Skid Row Housing Trust, Marylou Gilbert, 
and Michael Bennett without whom this research would not be possible. 
The authors express appreciation to David Zhang for programming of the 
electronic software development of EgoWeb.
Competing interests
The authors declare that they have no competing interests.
Received: 16 March 2016   Accepted: 11 August 2016
References
 1. Booth BM, Sullivan G, Koegel P, Burnam A. Vulnerability factors for home-
lessness associated with substance dependence in a community sample 
of homeless adults. Am J Drug Alcohol Abuse. 2002;28(3):429–52.
 2. Rhoades H, Wenzel SL, Golinelli D, Tucker JS, Kennedy DP, Green HD, 
et al. The social context of homeless men’s substance use. Drug Alcohol 
Depend. 2011;118(2–3):320–5.
 3. Beijer U, Wolf A, Fazel S. Prevalence of tuberculosis, hepatitis C virus, and 
HIV in homeless people: a systematic review and meta-analysis. Lancet 
Infect Dis. 2012;12(11):859–70.
 4. Tucker JS, Kennedy D, Ryan G, Wenzel SL, Golinelli D, Zazzali J. Homeless 
women’s personal networks: implications for understanding risk behavior. 
Hum Org. 2009;68(2):129–40.
 5. Wenzel SL, Green HD, Tucker JS, Golinelli D, Kennedy DP, Ryan G, et al. The 
social context of homeless women’s alcohol and drug use. Drug Alcohol 
Depend. 2009;105(1–2):16–23.
 6. Reitzes DC, Crimmins TJ, Yarbrough J, Parker J. Social support and social 
network ties among the homeless in a downtown Atlanta park. J Com-
munity Psychol. 2011;39(3):274–91.
 7. Stablein T. Helping friends and the homeless milieu: social capital and the 
utility of street peers. J Contemp Ethnogr. 2011;40(3):290–317.
 8. Wolch JR, Rahimian A, Koegel P. Daily and periodic mobility patterns of 
the urban homeless. Prof Geogr. 1993;45(2):159–69.
 9. Fisher JD. Possible effects of reference group-based social influ-
ence on AIDS risk behavior and AIDS prevention. Am Psychol. 
1988;43(11):914–20.
 10. Latkin C, Mandell W, Oziemkowska M, Celentano D, Vlahov D, Ensminger 
M, et al. Using social network analysis to study patterns of drug use 
among urban drug users at high risk for HIV/AIDS. Drug Alcohol Depend. 
1995;38(1):1–9.
 11. Smith KP, Christakis NA. Social networks and health. Annu Rev Sociol. 
2008;34:405–29.
 12. Berkman LF, Glass T, Brissette I, Seeman TE. From social integra-
tion to health: Durkheim in the new millennium. Soc Sci Med. 
2000;51(6):843–57.
 13. Padgett DK, Henwood B, Abrams C, Drake RE. Social relationships among 
persons who have experienced serious mental illness, substance abuse, 
and homelessness: implications for recovery. Am J Orthopsychiatry. 
2008;78(3):333–9.
 14. Hawkins RL, Abrams C. Disappearing acts: the social networks of 
formerly homeless individuals with co-occurring disorders. Soc Sci Med. 
2007;65(10):2031–42.
 15. Hwang SW, Kirst MJ, Chiu S, Tolomiczenko G, Kiss A, Cowan L, et al. 
Multidimensional social support and the health of homeless individuals. J 
Urban Health Bull N Y Acad Med. 2009;86(5):791–803.
 16. Henwood BF, Rhoades H, Hsu H-T, Couture J, Rice E, Wenzel SL. Changes 
in social networks and HIV risk behaviors among homeless adults 
transitioning into permanent supportive housing: a mixed methods pilot 
study. J Mixed Methods Res. 2015;28:2015.
 17. Green HD, Tucker JS, Golinelli D, Wenzel SL. Social networks, time 
homeless, and social support: a study of men on Skid Row. Netw Sci. 
2013;1(03):305–20.
 18. Carrington PJ, Scott J, Wasserman S. Models and methods in social net-
work analysis. Cambridge, New York: Cambridge University Press; 2005.
 19. Valente TW. Network Interventions. Science. 2012;337(6090):49–53.
 20. Copello A, Orford J, Hodgson R, Tober G, Barrett C, Team UR. Social behav-
iour and network therapy—basic principles and early experiences. Addict 
Behav. 2002;27(3):345–66.
 21. Bond J, Kaskutas LA, Weisner C. The persistent influence of social 
networks and alcoholics anonymous on abstinence. J Stud Alcohol. 
2003;64(4):579–88.
 22. Litt MD, Kadden RM, Kabela-Cormier E, Petry N. Changing network 
support for drinking: initial findings from the network support project. J 
Consult Clin Psychol. 2007;75(4):542–55.
 23. Litt MD, Kadden RM, Kabela-Cormier E, Petry NM. Changing network sup-
port for drinking: network support project 2-year follow-up. J Consult Clin 
Psychol. 2009;77(2):229–42.
 24. Groh DR, Jason LA, Keys CB. Social network variables in alcoholics anony-
mous: a literature review. Clin Psychol Rev. 2008;28(3):430–50.
 25. Kelly JF, Stout RL, Magill M, Tonigan JS. The role of alcoholics 
anonymous in mobilizing adaptive social network changes: a 
prospective lagged mediational analysis. Drug Alcohol Depend. 
2011;114(2–3):119–26.
 26. Kaskutas LA, Bond J, Humphreys K. Social networks as mediators of the 
effect of Alcoholics Anonymous. Addiction. 2002;97(7):891–900.
 27. Mason M, Pate P, Drapkin M, Sozinho K. Motivational interviewing 
integrated with social network counseling for female adolescents: a 
randomized pilot study in urban primary care. J Subst Abuse Treat. 
2011;41(2):148–55.
 28. Mason M, Light J, Campbell L, Keyser-Marcus L, Crewe S, Way T, et al. 
Peer network counseling with urban adolescents: a randomized 
controlled trial with moderate substance users. J Subst Abuse Treat. 
2015;58:16–24.
 29. Miller WR, Rollnick S. Motivational interviewing: helping people change. 
3rd ed. New York: Guilford Press; 2013.
 30. Kertesz SG, Crouch K, Milby JB, Cusimano RE, Schumacher JE. Housing 
first for homeless persons with active addiction: are we overreaching? 
Milbank Q. 2009;87(2):495–534.
 31. Padgett DK. There’s no place like (a) home: ontological security among 
persons with serious mental illness in the United States. Soc Sci Med. 
2007;64(9):1925–36.
 32. Padgett DK, Stanhope V, Henwood BF, Stefancic A. Substance use out-
comes among homeless clients with serious mental illness: comparing 
housing first with treatment first programs. Community Ment Health J. 
2011;47(2):227–32.
Page 11 of 11Osilla et al. Addict Sci Clin Pract  (2016) 11:14 
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
 33. Padgett DK, Gulcur L, Tsemberis S. Housing first services for people who 
are homeless with co-occurring serious mental illness and substance 
abuse. Res Soc Work Pract. 2006;16(1):74–83.
 34. Tsemberis S, Kent D, Respress C. Housing stability and recovery among 
chronically homeless persons with co-occuring disorders in Washington, 
DC. Am J Public Health. 2012;102(1):13–6.
 35. Larimer ME, Malone DK, Garner MD, Atkins DC, Burlingham B, Lonczak HS, 
et al. Health care and public service use and costs before and after provi-
sion of housing for chronically homeless persons with severe alcohol 
problems. JAMA. 2009;301(13):1349–57.
 36. Miller WR, Rose GS. Toward a theory of motivational interviewing. Am 
Psychol. 2009;64(6):527–37.
 37. Newman MEJ. Complex systems: a survey. Am J Phys. 2011;79(8):800–10.
 38. Wasserman S, Faust K. Social network analysis: methods and applications. 
New York: Cambridge University Press; 1994.
 39. Monge PR, Contractor NS. Theories of communication networks. New 
York: Oxford University Press; 2003.
 40. Coleman JS. Social capital in the creation of human-capital. Am J Sociol. 
1988;94:S95–120.
 41. Deci EL, Ryan RM. Intrinsic motivation and self-determination in human 
behavior. New York: Plenum; 1985.
 42. Markland D, Ryan RM, Tobin VJ, Rollnick S. Motivational interviewing and 
self-determination theory. J Soc Clin Psychol. 2005;24(6):811–31.
 43. Bandura A. Self-efficacy: the exercise of control. New York: Freeman; 1997.
 44. Freeman LC. Visualizing social networks. J Soc Struct. 2000;1(1). https://
www.cmu.edu/joss/content/articles/volume1/Freeman.html. Accessed 1 
Oct 2014.
 45. Freeman LC. Centrality in social networks conceptual clarification. Soc 
Netw. 1979;1(3):215–39.
 46. McCarty C. Structure in personal networks. J Soc Struct. [Internet]. 2002; 
3(1). http://www.cmu.edu/joss/content/articles/volume3/McCarty.html.
 47. Marlatt GA, Baer JS, Kivlahan DR, Dimeff LA, Larimer ME, Quigley LA, et al. 
Screening and brief intervention for high-risk college student drink-
ers: results from a 2-year follow-up assessment. J Consult Clin Psychol. 
1998;66(4):604–15.
 48. D’Amico EJ, Osilla KC, Hunter SB. Developing a group motivational inter-
viewing intervention for adolescents at-risk for developing an alcohol or 
drug use disorder. Alcohol Treat Q. 2010;28(4):417–36.
 49. Osilla KC, Zellmer SP, Larimer ME, Neighbors C, Marlatt GA. A brief inter-
vention for at-risk drinking in an employee assistance program. J Stud 
Alcohol Drugs. 2008;69(1):14–20.
 50. Osilla KC, dela Cruz E, Miles JN, Zellmer S, Watkins K, Larimer ME, 
et al. Exploring productivity outcomes from a brief intervention for 
at-risk drinking in an employee assistance program. Addict Behav. 
2010;35(3):194–200.
 51. Osilla KC, Hepner KA, Munoz RF, Woo S, Watkins K. Developing an 
integrated treatment for substance use and depression using cognitive-
behavioral therapy. J Subst Abuse Treat. 2009;37(4):412–20.
 52. Stern SA, Meredith LS, Gholson J, Gore P, D’Amico EJ. Project CHAT: a brief 
motivational substance abuse intervention for teens in primary care. J 
Subst Abuse Treat. 2007;32(2):153–65.
 53. Osilla KC, D’Amico EJ, Díaz-Fuentes CM, Lara M, Watkins KE. Multicultural 
web-based motivational interviewing for clients with a first-time DUI 
offense. Cult Divers Ethn Minor Psychol. 2012;18(2):192–202.
 54. Brown RA, Kennedy DP, Tucker JS, Wenzel S, Golinelli D, Wertheimer S, 
et al. Sex and relationships on the street: how homeless men judge 
partner risk on Skid Row. AIDS Behav. 2011;16(3):774–84.
 55. Osilla KC, D’Amico EJ, Díaz-Fuentes CM, Lara M, Watkins KE. Multicultural 
web-based motivational interviewing for clients with a first-time DUI 
offense. Cult Divers Ethn Minor Psychol. 2012;18(2):192–202.
 56. Rana Y, Brown RA, Kennedy DP, Ryan GW, Stern S, Tucker JS. Understand-
ing condom use decision making among homeless youth using event-
level data. J Sex Res. 2014;52(9):1–11.
 57. SocioCultural Research Consultants LLC. Dedoose. 5.0. 11, web applica-
tion for managing, analyzing, and presenting qualitative and mixed 
method research data. Los Angeles, CA; 2014. http://www.dedoose.com/.
 58. Strauss AC, Corbin J. Basics of qualitative research: techniques and proce-
dures for developing grounded theory. Thousand Oaks: Sage Publica-
tions, Inc.; 1998.
 59. Krippendorf K. Content analysis: an introduction to its methodology. 
Beverly Hills: Sage Publications; 1980.
 60. Weber RP. Basic content analysis. Newbury Park: Sage Publications, Inc.; 
1990.
 61. Lundahl BW, Kunz C, Brownell C, Tollefson D, Burke BL. A meta-analysis of 
motivational interviewing: twenty-five years of empirical studies. Res Soc 
Work Pract. 2010;20(2):137–60.
 62. Moyer A, Finney JW, Swearingen CE, Vergun P. Brief interventions for 
alcohol problems: a meta-analytic review of controlled investigations in 
treatment-seeking and non-treatment-seeking populations. Addiction. 
2002;97(3):279–92.
 63. Rounsaville BJ, Carroll KM, Onken LS. A stage model of behavioral thera-
pies research: getting started and moving on from stage I. Clin Psychol 
Sci Pract. 2001;8(2):133–42.
 64. Kennedy DP, Hunter SB, Osilla KC, Maksabedian E, Golinelli D, Tucker JS. 
A computer-assisted motivational social network intervention to reduce 
alcohol, drug and HIV risk behaviors among Housing First residents. 
Addict Sci Clin Pract. 2016;11(4):1–13.
